In cooperatively breeding birds multiple maternity and paternity of broods is not uncommon, reproduction often being shared among group members as well as with extragroup members. We investigated the extent of extrapair paternity and intraspecific brood parasitism in a population of cooperatively breeding long-tailed tits. Our aim was to determine the frequency and cause of mixed parentage and to investigate whether shared maternity or paternity was associated with decisions made by helpers. Genetic analyses using eight microsatellite loci showed that extrapair paternity was low (2.4-6.9% of nestlings in 16-29% of broods), and that intraspecific brood parasitism was negligible. Mate switching and extrapair copulations were both observed, but mate switching was not responsible for the mixed paternity we recorded. Some extrapair offspring were assigned to males that became helpers at the nest containing their extrapair young, but these males were also close neighbours of the cuckolded males and so were the most likely males to gain extrapair paternity. There was no evidence that the existence of a direct reproductive stake in a brood played an important role in the helping decisions of either male or female helpers.
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In cooperative breeding systems more than two individuals cooperate to rear a single brood (Brown 1987) . Cooperatively breeding species are typified by nuclear families that form through the delayed dispersal of grown offspring who then help their parents to rear subsequent broods (Stacey & Koenig 1990 ). In such species, helpers do not usually have any direct reproductive stake in the helped brood but are thought to accrue indirect or direct fitness benefits through their helping behaviour (for reviews see Emlen 1991 Emlen , 1997 Cockburn 1998) . Helper reproduction within nuclear families is likely to be constrained by inbreeding avoidance (Ralls et al. 1986; Pusey & Wolf 1996 ; but see Reeve et al. 1990; Keane et al. 1996; McRae 1996) , but there may be opportunities for extragroup copulations by breeders and helpers. For example, in the Maluridae the majority of chicks are fathered by extragroup males (Brooker et al. 1990; Double & Cockburn 2000) .
Some cooperatively breeding species have more complex social and reproductive strategies in which reproduction is shared among group members (Emlen 1991). In cooperative polyandry, two or more males in a group may share paternity of a brood belonging to a single female (e.g. Burke et al. 1989; Jamieson et al. 1994; Faaborg et al. 1995) and, in joint-nesting species, mixed maternity may result when two or more females lay eggs in a single nest (e.g. Koenig et al. 1995; McRae 1996; Jamieson 1997) . Variation in the extent of reproductive sharing is also evident within species: the breeding system of a single species may encompass simple monogamy, helpers-atthe-nest, shared paternity or shared maternity (e.g. Koenig & Mumme 1987; Whittingham et al. 1997; Richardson et al. 2001) .
The ultimate basis for this rich array of reproductive strategies among cooperatively breeding vertebrates is currently poorly understood. The application of optimal reproductive skew theory to the sharing of reproduction in animal societies has generated a substantial body of theory but has met with mixed success in explaining the diversity of reproductive strategies in social vertebrates (Vehrencamp 1983 (Vehrencamp , 2000 Keller & Reeve 1994; CluttonBrock 1998; Reeve et al. 1998; Magrath & Heinsohn 2000) . What is clear is that the functional significance of helping behaviour can be fully understood only when the extent of reproductive sharing in a given species or population has been determined. For example, Cockburn (1998) reviewed the literature on direct reproduction by
